Changes in inhibin-like bioactivity in ovulatory and atretic follicles and utero-ovarian venous blood after prostaglandin-induced luteolysis in heifers.
The objectives of this study were to develop a bioassay for measuring inhibin bioactivity in untreated samples of bovine follicular fluid (BFF) and then examine changes in inhibin bioactivity in ovulatory and atretic follicles and utero-ovarian venous blood during the periovulatory period in heifers. A rat pituitary cell culture system was used to bioassay inhibin-like activity. Addition of 0.005 to 1 microliter untreated (whole), unfiltered charcoal-stripped, or filtered whole BFF to pituitary cultures caused a linear suppression of LHRH-induced FSH release but had no effect on LH secretion. Steroids in BFF did not suppress FSH secretion, since removal of steroids from BFF with charcoal did not remove the FSH-suppressive activity in BFF. Addition of ether extracts of BFF caused a slight but nonparallel suppression of FSH secretion; however, heating these extracts removed most of this suppressive activity. Removal of BFF from pituitary cultures completely restored the capacity of pituitary cultures to respond to LHRH. It was concluded that the inhibin bioassay was specific for detecting inhibin-like activity in fluids from individual follicles without interference of steroids. Within 12 h after a prostaglandin (PG) injection during the luteal phase of heifers, LH levels in serum increased 2- to 4-fold and remained at this level until the occurrence of the preovulatory gonadotropin surge. In contrast, FSH did not change before the gonadotropin surge. Inhibin bioactivity was measured in all follicles (greater than or equal to 6 mm) 0, 12, 24, 36, 48, 60, and 72 h after and in utero-ovarian venous serum 0, 24, and 36 h after PG-induced luteolysis. From 0-36 h after PG administration, inhibin-like activity increased linearly in presumed ovulatory follicles and utero-ovarian venous serum. Then, from 48-72 h after PG treatment, before the preovulatory LH surge, inhibin activity decreased in ovulatory follicles. After the surge but before ovulation, inhibin-like activity increased in ovulatory follicles. Inhibin-like activity in atretic follicles did not change after PG treatment and was lower in atretic than ovulatory follicles. Since a single hypothalamic releasing factor, LHRH, may control the secretion of LH and FSH, increased secretion of inhibin from preovulatory follicles before the preovulatory LH and FSH surges could account for the absence of a presurge rise in FSH in blood, as was observed for LH during this time in heifers. Diminished follicular production of inhibin during the gonadotropin surge could explain the preovulatory release of FSH along with LH during this time.